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^(ii): 




t X&te&3L$-&$fe s ¥-%L%&m>fa& (monoanionic 
bidentate ligand) ; Z ^^j&^ILI*4t4tffl (heterocyclic 
group)4^ 4=fc A ^ -f- 19 5 Ri %>&fL&3%L&®-t.tfj&tt t & *. m 

& 0^jE^^t;R 2 A R 3 ^ A # ^ H > # * » C1-C6 *£, ^ - 
& ^"^^ #) C1-C6 & > C1-C6 |L * ' C1-C6 *£, & • 
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Irl^^ife t ' ^lr|^^*it*5i^ • it ^ ^ ^ ^ #7 
it t & =. 4f % 4b & ^ JL ^ ® || ,i# # » & afc & # *. g ^ 

£r M f>J ae. 44 & € # # # #j x i HI - 3 MLCT li & « s& to & & 

* IS * M9 m US200 2/0034656A1& tf T ^ ^ t ^.4 
&#tf4#J^r4££^^ ' & # a ^ & °tb °& (vinyl pyridine 
(L))& ®L4fc ft ||«t- ^4#L2MX (M = Ir, Pt)4L £ 3£ # 

N-C# 3^IMiL^II^/^^/fc#J&l^,i££^#K@i49)° *b 

t 3£ 4^3fc1&ljt m m Z> «. (vinylpyridine (L))^ K 

te&tt*fc*4*^4fe#*«Sfc***:H-#t ' Jl & # * I* # 

*L # ^ $ ° 



CIE 

A* • 

tt^^T^u i * a 11 m ^ ^ ^ ^ ^ ft ^ sc. & m 

fir fit ^ 8£ 4£ ^ : 




I 




& ft ^ 4& 

(monoanionic bidentate ligand) » #>] £o • i& 09 

(acetylacetonat-e)> g£ (aminoacid) » #p ^ (salicylaldeh-yde) 

#1 5. J5$ 4- p5 8fl (iminoacetonate)^ & s£ ; 

Z^T^^^^lL^St&BI (heterocyclic group)^ & & Jfc 

IS '» H & *I & ^ nt (pyridine) - PI <#. (quinoline) - & 
PH (isoquinoline) - °fcb P# (pyrazine) - (pyrimidine) - °tb 

(pyrrole) * °tb (pyrazole) - ^ (imidazole) » °?| 
(indole) > ^ (thiazole) - Q| ^ (isothiazole) - IP§ ^ 
(oxazole) - ^- P§ (isoxazole) - # ^ (benzothiazole) - 

# Pf (benzoxazole)#| — ft, & (phenanthroline) ^ 4& ^ 



R, -sf % H » i ^- > C1-C6 «,||.(^J*»:f&-t**.-35t 
&) * A * Jfr'ft C1-C6 ^l(#J^o = Hf j^I) ' C1-C6 
*&^l.(alkoxy group) » £ & C1-C6 *» £ f & ) ' JBr 

& ' % # & (aryl group) > *&te>fifc&*#sS 1 4LSL>ft&. ; 

R 2 A R 3 «iWA H - A • C1-C6 *t*(^J *» : f & - 
6i>f i£ * 3*^ C1-C6 ^i^io = lLT^i)' 

C1-C6 ft,4fe-(alkoxy group) » & C1-C6 *fe & (#J *» f 
& ) ' & * ' % % & (aryl group) - &&i%-$3&JlLtf t &.& t &ib 

lfti&2r#^&^;£:& (phenyl) > # & (naphthyl) - 4tf 
& (diphenyl) - & £. (anthryl) * jfc # $ & • (pyrenyl) 3£ j& 
(phenanthryl) ^^^^^^ *.J*#.tt&.«'Tfti£6«j**a 2r # 
^•■sf & ^ # (benzofurane)* Q| *fr (thiophene) ^ £ to ^ ^ 

4^ & # * 4t • 

3& 3" A 

ttj & &3L'&nfe.*-fr ' * m m & ** ^ m m « ^ ^ # a «■ * 

~ & It (organic light-emitting diode, OLED)^ J# & ^ ifc # 
# • OLED Tt^^^^^^yf-Xyf^^^ (multiple layer) • 
H 1 * £ 4 OLED 7b # 60 & # tt: £ @ » ^^.4LlTBfr*&H- 



% ffi >£ ^ £- 4ji £ [ 1 0 ] > « ffi 41 & A [ 20 ] - « -f- RE Rib £ 
(electron-blocking layer) ^ *M + ) " (emitter) 
[ 30] > %ftfrWkJk (hole-blocking layer) [ 40] - % ^ # ^ 
>f (electron-transporting layer) [ 50] ^ [-] £a ° i% 

•^^m-mfe - % m ^ ifr >§ [10] & % m mm & [40] 

(electroluminescent medium) [ 400] • 1^-^ife.>#^^7fe.^-^G 
# *{4 (phosphorescence materials)^ ^ % (dopant)# 
(dope)^ *L % Jtfc& ty) (host compound) ^ fir f& & ° 



& & m a n. * * « 

fcl 1. 2-[(£)-2- & -1- & ] <tb (2-[(£)-2-phenyl- 

l-ethenyl]pyridine) (PEP)^^^ > ^ jfe T : 




PEP 

^ m(\)$-^t 5L$L a) Labadie, J. W.; Tueting, D.; Stille, 
J. K. /. Org. Ckm. 1983, 45, 4634. b) Lappert, M. F.; 
Jones, K. J. Organomet. Chem. 1965, 3, 295 . ^ /& ° 
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J»iT4«Aft* (tributyltin hydride) (5.82 & ' 20.0 * g 
Jf )& & & (phenylacetylene) (1.95 & • 19.0 
2,2 , -« & 3fc (& T Jfr ) (2,2'-azobis(isobutyronitrile)) (0.14 
& ' 0.085 «&^)ttft*4feftflt'*rfe£. 50°C 24 * 

t# • ^#L.»^;4fc 5. £ > a Celite *(pad)5&al Bfc * & 
& St 8t ' ft £P ft M 6.50 fL i# =. T & [(£)-2-|t 

-1- £> 41. (tributyl[( J £')-2-phenyl-l-ethenyl]stannane) • jt 
% & 84 % - 

m (2)#- 4- $fc Parrain, J. L.; Duchene, A.; Qunitard, 
J. P. 7. Chem. Soc. Perkin Trans. 1 1990, 7, 1 87 . tfj ^ 

• Pd(PPh 3 ) 4 (0.05 * £ Jf 4Mb4£(LiCl) 

(2.00 $ ^ Jf )A 10 £ *h DMF i# «, ^ >& > ^ 1.00 * g 
:*f # 2->H «fcb (2-bromopyridine)^L 1.2 $ ^ jp #J ^ T & 
[(E)-2-3L;§.-l-Z>*$&]^ > j^^^^ 65 °C 12 ^ B| • 

4L^a^^^«pi.f a»*»A ioa6fh#4&#o|L 4b *p 

^£a-T4t# 30 o #^*«^4fe« 50 **MKj 

* «. it i& Celite ^ Jf- (silica geL)i&-j& ' «Bt * # ft M. M * 

$t**.ia3&#J0-tf*£*Mb:*L ' ^ # $ "J & « -lb ^ • A & Mb 
75 % • *H NMR (CDC1 3 , 400 MHz): 5 (ppm) 7.13-7.21 (m, 2 
H), 7.26-7.30 (m, 1 H), 7.33-7.41 (m, 3 H), 7.56-7.69 (m, 4 
H), 8.58 (d, J = 4.4 Hz, 1 H). 

*j 2. 2-[(£)-2-^i-l-L^*]-5-( = |,f 4)*«H(2,[(£)-.2- 



phenyl - 1-ethenyl]- 5 -(trifluoromethyl)pyridine) (PETP) 



& &3T & & 1 #i # « • M. * & 72 % • *H NMR 

(CDC1 3 , 400 MHz): 8 (ppm) 7.17 (d, J = 16.0 Hz, 1 H), 7.32 
(t, J = 7.6 Hz, 1 H), 7.38 (t, J = 7.2 Hz, 2 H), 7.43 (d, J = 8.4 
Hz, 1 H), 7.58 (d, J = 7.6 Hz, 2 H), 7.74 (d, J = 16.0 Hz, 1 H), 
7.85 (dd, J = 2.0 Hz, J = 8.8 Hz, 1 H), 8.82 (s, 1 H). 

fy\ 3. 2r[0E)-2-$££.-l-& «fe (2-[(£)-2-naphthyl- 

l-ethenyl]pyridine) (NEP)^. & /& > £1 ^.^ TJ^T tf : 



^ /fc # #■ AS. M 1 # ^ • JL A 72 % • ! H NMR 
(CDCI3, 400 MHz): 5 (ppm) 7.15-7.19 (m, 2 H), 7.42-7.55 (m, 
4 H), 7.66-7.71 (m, 1 H), 7.82-7.87 (m, 3 H), 8.31 (d, / = 8.4 




PETP 




NEP 
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Hz, 1 H), 8.47 (d, J = 15.6 Hz, 1 H), 8.64 (d, J = 4.4 Hz, 1 
H). 



*j 4. 2-[(£)-2-}£;g.-l-^ ^^]tf ^(2-[(£)-2-phenyl-l- 

ethenyl ]quino line) (PEQ) ^. ^jjL » ^jft^*»Tl«f?F : 




PEQ 



^ j& 3T &r #- ft?, #J 1 ^ ' 73 % • *H NMR 

(CDC1 3 , 400 MHz): 8 (ppm) 7.31-7.33 (m, 1 H), 7.37-7.41 (m, 
3 H), 7.48 (td, J= 8.0 Hz, J = 1.2 Hz, 1 H), 7.62-7.71 (m, 5 
H), 7.76 (d, J = 8.0 Hz, 1 H), 8.06 (d, J = 8.8 Hz, 1 H), 8.11 
(d, J = 8.8 Hz, 1 H). 

m 5. 4- f & -2-[(£)-2- 4fc -1- Z* *.-] Ig «#. (4-methyl- 
2-[(£)-2-phenyl-l-ethenyl]quinoline) (MPEQ) ^ 

j& ' M A -ka T #r * : 




MPEQ 
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& fa* $-m&\ lift m>° &. i£ & 68 %» *H NMR (CDCI3, 
400 MHz): 8 (ppm) 2.66 (s, 3 H), 7.28-7.33 (m, 2 H), 
7.36-7.39 (m, 2 H), 7.46- 7.50 (m, 2 H), 7.61 (d, J = 6.8 Hz, 
2 H), 7.65-7.69 (m, 2 H), 7.90 (d, J = 8.0 Hz, 1 H), 8.07 (d, J 
= 8.4 Hz, 1 H). 

n 6. 2-[(£)-2- & -1- £ & ]-l,3- ^ # ng •& 
(2-[(£)-2-phenyl-l-ethenyl]-l ,3-benzothiazole) (PEB) 



SnBu, N 



Pd(PPh 3 ) 4 , LiCI 




SnBu 3 N DMF, 65 °C, 12 hr 



PEB 

> j& # JS* /ft W 1 60 ^ & • J. # 62 % • *H NMR 
(CDC1 3 , 400 MHz): 5 (ppm) 7.34-7.50 (m, 6 H), 7.53-7.58 (m, 
-2 H), 7.57 (d, J = 7.6 Hz, 1 H), 7.84 (d,-^ J = 7.6 Hz, 1 H), 
7.98 (d, J = 8.4 Hz, 1 H). 

#J 7. 2-(l- ft )»tb «fe (2-[l-propenyl]pyridine) (PP) 4L 



__. ether / ^ + \ 

+ P ph 3 (^P(Ph) 3 ) 



(^J^ + (^P( Ph ) 3 ) l" f-BuONa / THF 



N CHO 
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# X J&fc Poulter, C. D.; Muehlbacher, M.; Davis, D. R. 
Am. Chem. Soc. 1989, 111, 3740. # ^ j& 3r * • # (l)>fc 
& & 4* # T ' ^25^^f-^Z*^l*i^^#=.^:^.«| 
(triphenylphosphine) (PPh 3 ) (3.60 & ' 1 3 .7 * & Jf ) #j K ^ MR. 
t ' % $7 * # A *] PPh 3 & *f • AK&.*M^4trtflL4*J* 

4b ^ (ethyl iodide)( 1 .95 & » 12.5*^^)*j7v > XL & 
*i*^SaTft#48/hB$ • jft & & m $7 4 31 a 1 0 $k 
fhttZ*«*&**=fc.&.£**£*fe*fc$fc*!&:aL ' # *I & * & 75 % 
& 4b $7 (triphenylethyl-phosphonium 

iodide) » 

°& (THF)^L #3 # -T #1 4b (sodium *er*-butoxide) (3.45 & • 
35. 8£ % % =. 4b%> (11. 9& ' 28. 6^; 

& ^ ) k ;& m, t ' ft^**taTj|#i'j^' M * 

2-nb °£ & 9& (2-pyridine carboxyaldehyde) (2.5 6)L ' 23.9 ^ ^ 
* )4k Hfb # 5- to * ° » ^^jfr#|L4b***$&ifcJ2<^jk - 
>S.m ' # j» z, 8* # St • ^^«»a|L^«** & A * ' 

>fc ii. 4 ^ m f *fc ^ * # $<J PP,SL ^ & 4*7 £ * & 28 °/o > 
PPJ« ^44^1*l;35%« (£)-2-(l-i5 ^ ^ ) °tb ^ : *H NMR 
(CDC1 3 , 400 MHz): 8 (ppm) 1.90 (d, J = 6.4 Hz, 3 H), 6.49 (d, 
J= 16.4 Hz, 1 H), 6.68-6.74 (m, 1 H), 7.03-7.07 (m, 1 H), 
7.20 (d, J = 8.0 Hz, 1 H), 7.5 6 (td, J = 7.6 Hz, J = 1.6 Hz, 1 
H), 8.49 (dd, J = 4.0 Hz, J = 0.8 Hz, 1 H). 
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in 8. i-[(£)-2- & & -i- z> & ] & m 

(l-[(£)-2-phenyl-l-ethenyl]isoquinoline) (PEIQ) -g- 



.#-**(l)#-4-*.Jfc Zhang, H.; Kwong, F. Y.; Tian, Y.; 
Chan, K. S. 7. Org. C/iem. 1998, (53, 6886 # ^ & # & > /fc 
1- fl <#• (1 -chloroisoquinoline) • ^ OH jV- #L 4b $7 

(Isoquinoline W-oxide) (14.5 & ' 0.10 £ 50 * #J 

ilLT ^(GHCl 3 )t ' M POCl 3 (phosphoryl chloride) (28 * 

*f- ' 0.30 g jf )*o a > & ^ $j sa sm a* * ^ i s a » a* 

#r ^ & fj a jjc J& t ' ?K ao-Af -Je ■•£] ^ >& & 

*8t '14 • S£ «. ^ ># ' * # « 50 * ff- ft ~ H ¥ tiL $ *t t& 
=fc • a^StSt***^ . £ £ T 2& US # f»J ^ & 

4b # £»J 14.3 & # & & IS It » "A * A 84 % - ' 

^ JH(2)#-4r 1 55 

% • ! H NMR (CDCI3, 400 MHz): 5 (ppm) 7.32 (t, J = 7.2 Hz, 
1 H), 7.40 (t, / = 7.2 Hz, 2 H), 7.55 (t, J = 5.6 Hz, 1 H), 
7.59-7.70(m, 4 H), 7.81 (d, J = 8.0 Hz, 1 H), 7.98 (d, J = 2.0 




PEIQ 
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Hz, 2 H), 8.35 (d, J = 8.8 Hz, 1 H), 8.54 (d, J = 5.2 Hz, 1 H). 

9. 5- f & -2-[(E)-2- & & -1- & *fc & ] »tt (5-methyl- 
2-[(jE')-2-phenyl-l-ethenyl]pyridine) (5-MPEP) 4l 




5-MPEP 

& & m $- n m 1 ^ ^ & » £. ^ & 58% - *h nmr 

(CDCI3, 400 MHz): 8 (ppm) 2.33 (s, 3H), 6.95 (d, J = 5.2 Hz, 
1 H), 7.12 (d, J = 16.0 Hz, 1 H), 7.19 (s, 1 H), 7.27 (d, J = 
1.6 Hz, 1 H), 7.3 5 (t, J = 7.2 Hz, 2 H), 7.55 (d, J = 7.2 Hz, 2 
H), 7.60 (d, 7 = 16.0 Hz, 1 H), 8.43 (d, J = 4.4 Hz, 1 H). 

fcl 10. 2-(l- f & -2- & & ) tfc °& 

(2-(l-methyl-2-phenyl-l-ethenyl)pyridine) (2-MPEP) 




2-MPEP 

^ & ^ ^ ftS 1 # # ° J. # * 71%° ! H NMR (CDC1 3 , 
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400 MHz): 8 (ppm) 2.34 (s, 3 H), 7.16 (t, J = 6.4 Hz, 1 H), 

7.25 (t, J = 7.2 Hz, 1 H), 7.35-7.42 (m, 4 H), 7.45 (s, 1 H), 

7.5 3 (d, J = 8.0 Hz, 1 H), 7.68 (td, J= 8.0 Hz, 1.6 Hz, 1 H), 
8.64 (d, J = 6.0 Hz, 1 H). 



iH 11. ML m & & (L) 2 Ir(acac)#j & & » ^^iliaT^f^: 




lrC! 3 «nH 2 0 

2-ethoxyethanol 
120 °C. 12 h R 2 




R 2 Hacac, Na 2 C0 3 



2-ethoxyethanol 
reflux 10-12 h 




R 3 J 2 CH » 
(L) 2 lr(acac) 



ft 2.2 ^ % Jf- #j M 1-10 ^4b^$7 10 £ # 2-2, 

& ^. ^ m (2-ethoxyethanol) t ' # ^ ^ ^ 1 H #J =. H 4b 
£fc *K $j (iridium trichloride hydrate)^L 3 *|- 6$ *K .° * ^ 
#)*MLI,t#Ti 120 °C«# 12*1$ • #^«p£f at 

# m. m. ' j-x ^ m- jsl m m * t ^ £ £ t *fc * # $ «j sg. ^ J 

4b Ir(III)-ji- (cyclometalated Ir(III)-(x-chloro - 

bridged) #j ^ #/ ° # ^ ft ^- #J - 5*|^&!i6i^il 
(acetylacetonate)A 10 t 15 £ ff- #j 2- 

^^^S$t ' >l,^#i^llt 1 T^ 1 20 °C St ik 12*8$ - # 

^«pif it ' ft. 2-&*L&z,i*jtt&*&fifr* > m & 4fc « 
-HTa**ti5*^**SIA " «. ^ It T * «l ' m 
#.4fe « — IL f «fc A jL «fc ^ >t * «. ffl ^ # # * *f & jbfc 4b 
# f 'J Id J* & • *#*4fe;8frfc#j|^1fr#ife--*;8fraL£. 
200-220°C A j£ # 4xl0' 3 Pa#4fc#TJr$*Mb4L • 
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*| 12. (PEP) 2 Ir(acac) (1-1) (x-ray & # A * £, M 2 ft ip ) 

ft ffl *J 1 #J PEP # & K to -f (L)4fc 83 11 #i$rml§L$k 
1-1° JL * & 72 % • 1-1 ^- a f * t ^ * *h * «l 

>fc & tt A & & 15k M t* *» H 3 m - Aii ' 2fc 

& & -fe A 616 nm - 'h NMR (CDC1 3 , 500 MHz): 5 (ppm) 1.81 
(s, 6 H), 5.12 (s, 1 H), 6.56 (td, J = 1.5 Hz, J = 6.0 Hz, 2 H), 
6.73 (s, 2 H), 6.91 (d, J = 5.0 Hz, 10 H), 7.09 (d, J = 8.0 Hz, 
2 H), 7.29 (td, J = 1.5 Hz, J = 7.5 Hz, 2 H), 7.78 (d, J = 6.0 
Hz, 2 H); HRMS (m/z) calcd for C 3 iH 27 IrN 2 02 652.1702, 
found 652.1699. 

fr\ 13. (PETP) 2 Ir(acac) (1-2) (x-ray JBl s£ @ 4 #f 

7F )4l ^ /& 

— - -ft. fl§ #J 2 g> PETP # (L)tiL<m W 1 1 fl -01 . 

&k & 1-2 o J. 4* % 70 % o ^ I-2;^^^if it^tt 

>hfc«l«l*.>k$$A&&afc JN-.ifc t£ 4* @ 5 #t » A di & ^ jkt 

610 nm° *H NMR (CDC1 3 , 400 MHz): 5 (ppm) 
1.85 (s, 6 H), 5.17 (s, 1 H), 6.76 (s, 2 H), 6.81-6.84 (m, 4 H), 
6.92-6.96 (m, 6 H), 7.14 (d, J = 8.4 Hz, 2 H), 7.45 (d, / = 8.4 
Hz, 2 H), 7.93 (s, 2 H); HRMS (m/z) calcd for 
C 33 H 25 F 6 IrN 2 0 2 788.1449, found 78 8 . 1 45 1 . 
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fy\ 14. (NEP) 2 Ir(acac) (I-3)4l^& 




ft m <H 3 tfi NEP ft % m Hl J- (L)ffc M ftj 1 1 # j% # j% 

I-3» 1^1, 61 %• H^ife 1-3 ^^^H f ^ t ^tt 
>b;fc^«&;fc#a$|;fc;&4t&!t*o® ' & it} & & Js, ib: 

& ' 3fc ife. 616 nm° [ H NMR (CDC1 3 , 400 MHz): 5 (ppm) 

1.88 (s, 6 H), 5.13 (s, 1 H), 6.01 (t, J = 6.4 Hz, 2 H), 6.79 (s, 
2 H), 6.86 (d, J = 6.4 Hz, 2 H), 7.02-7.08 (m, 6 H), 7.34-7.44 
(m, 8 H), 7.65 (d, J = 6.0 Hz, 2 H), 8.56 (d, J = 6.0 Hz, 2 H); 
HRMS (m/z) calcd for C39H 31 IrN 2 0 2 752.2015, found 
752.2018. 

fy\ 15. (PEQ) 2 Ir(acac) (I-4)4l^/& 



ft ffl 4 64 PEP # & Bi 4l + (L)4fc At #1 11 64 # JIH *L ft 
^ 1-4 - M. * & 60 % • fl} ^ 1-4 ^^-If^t ^tf 
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& ' A & aft. A 638 nm° *H NMR (CDC1 3 , 400 MHz): 8 (ppm) 
1.60 (s, 6 H), 4.60 (s, 1 H), 6.70-6.72 (m, 6 H), 7.02 (dd, J = 
6.8 Hz, / = 3.2 Hz, 4 H) s 7.09-7.13 (m, 4 H), 7.43 (dd, J = 
6.8 Hz, 7 = 3.6 Hz, 2 H), 7.49 (d, J = 9.6 Hz, 2 H), 7.54 (s, 2 
H), 7.75 (dd, 7= 6.8 Hz, J= 2.8 Hz, 2 H), 7.80 (d, 7= 8.0 Hz, 
2 H). HRMS (m/z) calcd for C 3 9H 3 iIrN 2 0 2 752.2015, found 
752.2022. 

fy\ 16. (MPEQ) 2 Ir(acac) (I-5)4L ^ it, 




1-5 



hi #1 5 m-pep ft % m & (L)te m 1 1 &j $r m-M-— 

1-5° jt ^ M 59 %» ££^;& 1-5 & f «L t 

f^b&^^&tt^^&^^&lf^^ 8 ^tf ' ill & & & 

*t * » *t Jfc ft. * A 634 nm° *H NMR (CDC1 3 , 400 MHz): (ppm) 
1.58 (s, 6 H), 1.66(s, 6 H), 4.57 (s, 1 H), 6.71 (dd, J = 2.4 Hz, 
6.0 Hz, 6 H), 7.02-7.12 (m, 6 H), 7.15 (t, J = 6.4 Hz, 2 H), 
7.35 (s, 2 H), 7.49 (s, 2 H), 7.59 (d, J = 8.0 Hz, 2 H), 7.74 (d, 
J = 8:0 Hz, 2 H). HRMS (m/z) calcd for C 4 iH 35 IrN 2 0 2 
780.2328, found 780.2323. 
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iH 17. (PEB) 2 Ir(acac)(I-6)^^^ 




1-6 



tit m m 6 tf) PEB # & K. 4fc (L)^ ftk fr\ 11 #} # 3$ |i # 
ft & to I-6« 8 1 % • ft ^ to ^t-tt 

^b&^^&^^^&^tJIt&ft^© 9 ' afc di * £ fr. 

' 3t & 5*. -R: ^ 636 nm ° *H NMR (CDC1 3 , 400 MHz):.(ppm) 
1.77 (s, 6 H), 4.96 (s, 1 H), 6.74-6.78 (m, 6 H), 6.87 (dd, J = 
2.8 Hz, J = 7.6 Hz, 4 H), 7.04-7.08 (m, 6 H), 7.37 (dd, J = 
2.8 Hz, J = 8.4 Hz, 2 H), 7.54 (dd, J = 2.4 Hz, J = 7.6 Hz, 2 
H). HRMS (m/z) calcd for C35H27lrN 2 0 2 S2 764.1143, found 
764.1151. 



m m 7 m pp^ wl iSL (L)#i m w 1 1 # # s$ & # ft ^ 

to 1-7 • A * & 20 % o ft ^^1-7*^ J=- ft f «, t ^ t 9Y & «. 

&foM&%foiitMfon*pm 10 ft ^ ■ A-tfj * & * * ' at 



18. (PP) 2 Ir(acac) (1-7)*.^* 




1-7 
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& & *. & 542 nm» J H NMR (CDC1 3 , 400 MHz): (ppm) 1.64 (s, 
6 H), 1.79 (s, 6 H), 5.12 (s, 1 H), 6.45 (s, 2 H), 6.76 (td, J = 
6.8 Hz, 7 = 0.8 Hz, 2 H), 7.12 (d, J = 8.0 Hz, 2 H), 7.41 (td, 
J = 8.4 Hz, J = 1.6 Hz, 2 H), 8.11 (d, J = 5.6 Hz, 2 H). 

#J19. (PEIQ) 2 Ir(acac) (1-8)^ /& 



«. M W 8 ft PEIQ^ (L)4£ f& 1 1 # # Jffc $L ffi *t 

#&*$/9fafciliik&&lixjfc ' & & & 664 nm ° *H NMR 
(CDCI3, 400 MHz) (ppm): 1.81 (s, 6 H), 5.13 (s, 1 H), 
6.82-6.8 9 (m, 6 H), 6.96-7.03 (m, 6 H), 7.48 (td, J = 6.8 Hz, 
J = 1.2 Hz, 2 H), 7.55 (td, = 7.0 Hz, 1.6 Hz, 2 H), 7.67 (t, 
J = 6.4 Hz, 6 H), 8.27(d, J = 8.4 Hz, 2 H). 

£.] 20. (5-MPEP) 2 Ir(acac) (1-9)4^ /& 




1-8 




1-9 
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tit m in 9 & 5-mpep ft & m m. w 1 1 ^ ^-m 

& tit #k & to I-9'I^| 62 % • # ^ 4fo I-9}|^^|f 
^L**afc«-*t»*tdl*i&-^*t* ' 2t & -ft: 616 nm - J H 
NMR (CDC1 3 , 400 MHz): (ppm) 1.80 (s, 6 H), 2.33 (s, 6 H), 
5.10 (s, 1 H), 6.40 (d, J = 6.0 Hz, 2 H), 6.67 (s, 2 H), 
6.91-6.95 (m, 12 H), 7.62 (d, /= 5.6 Hz, 2 H). 

&\ 21. (2-MPEP) 2 Ir(acac) (I-10)^^;£ 




1-10 



tit m #J 1 0 2-mpep ft & m fa (L)«. m #j w m m 

%LM&t&&) I-lOo 72 %• 1-10 il^^Hf ^ 

•t^HifcA4tife**atdJifcfeA*t* ' #Ljt$L&& 612 nm o 
'H NMR (GDGI3, 400 MHz): (ppm) 1.80 (s, 6 H) v -lv82 (s, 6 
H), 5.13 (s, 1 H), 6.53 (td, J = 7.2 Hz, J = 0.8 Hz, 2 H), 
6.79-6.95 (m, 12 H), 7.24 (td, J = 7.6 Hz, J = 0.8 Hz, 2 H), 
7.81 (dd, J = 5.2 Hz, J = 0.8 Hz, 2 H). 

4H 22~m Al : M *k * * — * ft # H ^ 

It it # ft *L ^ 0 il4^aT?U^^t^ : ^ # ffi 3& sft 
& *L ' A *L -h 4fc J$ & SL U > % ffi >i ^ tf- ^ * ( °T 4T «&- ) - 
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% m # *& ># - % %> >§ - % m mm % f ^ill^f f >i 

IS^^4b^(ITO, Indium-Tin-Oxide)' £- %- & 100 4fr 

t mm & • ^^^^^^^r^itfi- ITO 3& *i§ ^ >f $ . ffl 

Jft*^**«*#**»** ' 4t tt. « * *b * A #L * >* tik 
(UV-ozone cleaner)^. JiL • 

^ % *ft n it # Ji #J t ffi >£ ^ # £ tfj # # -5T %h T ?>J 

^ ^ # GU * fif) m-MTDATA (4,4\4"-tris[iV-(3- 

methylphenyl)-jV-phenylamino]triphenylamine) 2-TNATA 

(4,4\4''-tris[2-naphthylphenylamino]triphenylamine) : 




& & # G2 #r 7ft . # NPB 

(4,4'-bis[l-naphthylphenylamino]biphenyl) - TPD 

(4,4'-bis[m-tolylphenylamino]biphenyl) > NCB 

(4-[i\T-carbazolyl]-4'-[AT-phenylnaphthylamino]biphenyl) 
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PPB (4,4'-bis[9-phenanthrylphenylamino]biphenyl) > TCTA 
(4,4',4"-tri[A^-carbazolyl]triphenylamine) - MPMP 

(bis {4-[jV,Af-diethylamino]-2-[methylphenyl] }-[4-methylphe 
nyl]methane) JSl HMTPD 

(4,4'-bis{iV,^'-[3-tolyl]amino}-3 J 3'-dimethylbiphenyl) ■: 




HMTPD 

& ft £ Mf- G2 

mm w & it m. »r & it m m & ^ G2 ^ tcta t n 

^t^#G3tt^tt;S#|lilt CBP 
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(4,4'-ArAT-dicarbazole-bipbenyl) - CCP (l,4-bis[carbazolyl]benzene) - TCPB 
(l^^-tris^-CiV-carbazolyOphenyllbenzene)^ T ?»] & % ^ # G3 t %r 
% # j€ ^ i7 ^ TPBI (l,3,5-tris[iV-phenylbenzimidazol-2-yl]benzene) - 
TAZ-1 (3-phenyl-4-[l '-naphthyl]-5-phenyl-l,2,4-triazole) > TAZ-2 
(3-[4-biphenylyl]-4-phenyl-5-ferf-butylpheiiyl-l ,2,4-triazole) - TAZ-3 
(3-phenyl-4-[l'-phenyl]-5-phenyl-l,2,4-triazole) - PBD 

(2-[4-biphenyl]-5-[4-ter^-butylphenyl]- 1 ,3,4-oxadiazole) : 




& m G3 
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ft m m mm ft *r %, M st. # m 3. # G3^ tpbi & t 

J**^,«fG4m.7F4L BCP 



(2,9-dimethyl-4,7-diphenyl- 1 , 1 0-phenanthroline) 
(aluminum[III]bis[2-methyl-8-quinolinato][4-phenylphenolate]) 
(aluminum[III]bis[2-methyl-8-quinolinato]- [4-phenolate]) 
(aluminum[III]bis[2-methyl-8-quinolinato][triphenylsilanolate]) ; 
^##»T^^ri4^^^#G3^ TPBI - TAZ-1 * TAZ-2 * 
TAZ-3 - PBD A T n fet^,^G4^5F4 Alq 3 



BAIq 
PAIq 
a SAIq 

I # 3( 



(tris[8-hydroxyquinolinato]aluminum) 
(4,7-diphenyl- 1 , 1 0-phenanthroline) : 



DPA 




SAIq 



Alq 3 



m m a n G4 

& J# ffi A # G2-G4 t ' Ph & & & ' Me % f & » Et & 
& & > %L Bu Js, T & ° 

it # & -ft * •' # $5 ^4 3t^il^^^iiI^H 
J!£ *l J£ i7 #J A 'h 5xl0' 6 torr > £■ t * ft #7 #} & M. It 
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# #j i.5~2.5 %ki& ; m&&&M#k&yotfj&mi&^$3& 
o.o5~o.2 ; . #ub*r # &4ft& # *> & 0.5 &/& • tt n 2. 

% & 10-15 * 0 t>W#sft4J^-JKJ*^^ 

25-50 # 4L M - «ffll&BI^^.JKJf^^ 10-20 # ^ W 0 
t^#it/f^^>?-^^ 10-50 & # ^ TA 0 % * 2. ^ ft (£t 4b 

*p)^ jk 0.5 * -.s ^ ^ ' mm & ^ m %, 

5 ' «L Jb 0.5 m /& ' «Hfta+ib-«rti«Iitfi-*i 

4ft ' m^^-^A 55 * ' **4ft-h4R.^*«tft* ' M ^ # 
100-150 m# to # 22~^J 47) 

4t — t ' ifi it # #J & # *» T ?'J #f" ?F • 

#.J 22: ITO/NPB (50 nm)/I-l: CBP (6.7 %, 30 nm)/TPBI 
(10 nm)/Alq (40 nm)/Mg: Ag=10: 1 

W 23 : ITO/NPB (50 nm)/I-l: CBP (14.3 %, 30 
nm)/TPBI (10 nm)/Alq (40 nm)/Mg:Ag=10: 1 

#J 24 : ITO/NPB (50 nm)/I-l: CCP (5.7 %, 30 nm)/BCP 
(10 nm)/Alq^ (40 nm)/Mg: Ag=10: 1 - 

\H 25 : ITO/NPB (50 nm)/I-l: TPBI (8 %, 30 nm)/Alq 
(40 nm)/Mg: Ag=10: 1 

fr\ 26 : ITO/NPB (25 nm)/I-2: CCP (2.7 %, 30 nm)/BCP 
(10 nm)/Alq (40 nm)/Mg: Ag=10: 1 

iH 27 : ITO/NPB (30 nm)/I-2: CCP (5 %, 30 nm)/BCP 
(10 nm)/Alq (40 nm)/Mg: Ag=10: 1 

fr\ 28 : ITO/NPB (50 nm)/I-2: CCP (7.3 %, 30 
nm)/BCP(10 nm)/Alq (40 nm)/Mg: Ag=10: 1 
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iH 29 : ITO/NPB (50 nm)/I-2: CCP (9.7 %, 30 
nm)/BCP(10 nm)/Alq (40 nm)/Mg: Ag=10: 1 

iH 30: ITO/2-TNATA(10 nm)/NPB (30 nm)/I-2: CCP (5 
%, 30 nm)/BCP(10 nm)/Alq (40 nm)/Mg:Ag=10: 1 

iH 31 : ITO/NPB (50 nm)/I-4: CBP (5.7 %, 30 nm)/BCP 
(10 nm)/Alq (40 nm)/Mg: Ag= 1 0: 1 

M 32: ITO/NPB (50 nm)/I-4: CBP (7.3 %, 30 nm)/TPBI 
(10 nm)/Alq (40 nm)/Mg: Ag= 1 0 : 1 

m 33 : ITO/2-TN ATA (10 nm)/NPB (40 nm)/I-4: CBP 
(5.7 %, 30 nm)/BCP (10 nm)/Alq (40 nm)/Mg: Ag= 1 0 : 1 

iH 34 : ITO/2-TNATA (10 nm)/NPB (40 nm)/I-4: CBP 
(7.3 %, 30 nm)/BCP (10 nm)/Alq (40 nm)/Mg: Ag= 1 0: 1 

m 35 : ITO/2-TNATA (10 nm)/NPB (40 nm)/I-4: CBP 
(10.3 %, 30 nm)/BCP (10 nm)/Alq (40 nm)/Mg: Ag= 1 0 : 1 

m 36 : ITO/NPB (50 nm)/I-4: CCP (6 %, 30 nm)/BCP 
(10 nm)/Alq (40 nm)/Mg: Ag= 1 0 : 1 

fy\ 37 : ITO/2-TNATA (10 nm)/NPB (40 nm)/I-4: CCP 
(6.7 %, 30 nm)/BCP (10 nm)/Alq (40 nm)/Mg: Ag= 1 0: 1 

fy\ 38 : ITO/NPB (30 nm)/CBP (20 nm)/I-4: TPBI (6.7 
%, 30 nm)/Alq (40 nm)/Mg: Ag= 1 0 : 1 

iH 39 : ITO/2-TNATA (10 nm)/NPB (40 nm)/I-4: TPBI 
(6.7 %, 30 nm)/Alq (40 nm)/Mg : Ag= 1 0 : 1 

in 40 : ITO/TCTA (30 nm)/I-4: CBP (6.7 %, 30 
nm)/BAlq (20 nm)/Alq (10 nm)/Mg: Ag= 1 0: 1 
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#.J 41 : ITO/TPD (50 nm)/I-5: CBP (5 %, 30 nm)/BCP 
(10 nm)/Alq (40 nm)/Mg : Ag= 1 0 : 1 

iH 42: ITO/NPB (50 nm)/I-5: CBP (6.7 %, 30 nm)/TPBI 
(10 nm)/Alq (40 nm)/Mg: Ag= 1 0 : 1 

#>J 43 : ITO/NPB (50 nm)/I-5: CBP (7 %, 30 nm)/BCP 
(10 nm)/Alq (40 nm)/Mg: Ag=10: 1 

iH 44: ITO/2-TNATA(10 nm)/NPB (40 nm)/I-5: CBP (7 
%, 30 nm)/BCP (10 nm)/Alq (40 nm)/Mg: Ag=10: 1 

iH 45 : ITO/NPB (40 nm)/I-5: CCP (5 %, 30 nm)/BCP 
(10 nm)/Alq (40 nm)/Mg:Ag=10: 1 

iH 46 : ITO/NPB (40 nm)/I-5: CCP (7 %, 30 nm)/BCP 
(10 nm)/Alq (40 nm)/Mg: Ag= 1 0 : 1 

M 47 : ITO/2-TNATA(10 nm)/NPB (40 nm)/I-5: CCP 
(4.7 %, 30 nm)/BCP (10 nm)/Alq (40 nm)/Mg: Ag=10: 1 
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* - 





(V) 


^-^^ (%) 


(cd/m 2 ) 


(cd/A) 


CIE MU 
(8 V) 

( x >y) 


(nm) 


#'J 22 


3.0 


2.21 (7.2) 


11627 (11.6) 


5.52(7.2) 


S y-v mm mm /V A \ 

(0.55, 0.43) 


592 


fcl 23 


3.0 


3.37 (8.0) 


16617 (13.2) 


8.44 (8.0) 


(0.57, 0.43) 


594 


#J 24 


3.2 


3.27 (8.0) 


17798 (12.6) 


8.02 (8.0) 


(0.56, 0.43) 


596 


#4 25 


3.1 


2.21 (6.8) 


12744(11.8) 


4.95 (6.8) 


(0.55, 0.40) 


596 


26 


4.0 


7.35 (8.5) 


32921 (14.5) 


17.46 (8.5) 


(0.58, 0.42) 


598 


#J 27 


3.8 


7.35 (7.0) 


34502 (13.5) 


16.59(7.0) 


(0.59, 0.40) 


598 


28 


3.8 


5.23 (8.0) 


22321 (13.5) 


10.02 (8.0) 


(0.61,0.38) 


604 


#J 29 


3.8 


5.26 (8.0) 


22038 (13.5) 


9.89(8.0) 


(0.60, 0.37) 


608 


30 


4.0 


5.50 (8.5) 


27669 (14.0) 


12.22 (8.5) 


(0.59, 0.40) 


600 


#J 31 


3.5 


4.77 (8.0) 


22866 (14.0) 


6.14(8.0) 


(0.65, 0.33) 


622 


#J 32 


3.1 


4.27 (7.5) 


20037 (14.5) 


5.39(7.5) 


(0.66, 0.33) 


624 


#<J 33 


4.0 


6.36 (10.0) 


23744 (16.0) 


8.32 (10.0) 


(0.66, 0.34) 


622 


#J 34 


3.8 


6.58(8.0) 


21825 (14.5) 


8.02 (8.0) 


(0.66, 0.33) 


626 


#<J 35 


3.7 


4.76 (8.5) 


17111 (14.0) 


5.56 (8.5) 


(0.66, 0.33) 


624 


m 36 


3.3 


3.45 (8.0) 


18472 (13.5) 


4.30 (8.0) 


(0.66, 0.33) 


624 


#J 37 


3.8 


6.31 (9.0) 


22478 (15.5) 


7.87 (9.0) 


(0.66, 0.33) 


624 


in 38 


3.6 


6.10 (8.5) 


17364 (15.5) 


7.40 (8.5) 


(0.63, 0.32) 


626 


#1 39 


3.6 


3.49 (9.0) 


12558 (15.0) 


4.15 (9.0) 


(0.63, 0.32) 


626 


#J 40 


4.3 


3.58 (8.0) 


17694(12.5) 


4.57 (8.0) 


(0.64, 0.34) 


624 


41 


3.1 


4.35 (7.5) 


22082 (13.5) 


6.18 (7.5) 


(0.65, 0.34) 


618 


^ij "42 


3.0 


2.55 (7.0) 


14431 (13.5) 


3.46 (7.0) 


(0.65,0.34) 


620 


fcl 43 


3.5 


2.62 (7.5) 


12679 (14.0) 


3.51 (7.5) 


(0.66, 0.34) 


620 


44 


4.2 


2.90 (9.0) 


14268 (15.0) 


3.95 (9.0) 


(0.65, 0.34) 


620 


#J 45 


3.5 


4.48 (8.0) 


20587 (16.0) 


6.12(8.0) 


(0.65, 0.34) 


618 


#J 46 


3.3 


2.71 (6.5) 


14389 (13.5) 


3.63 (6.5) 


(0.65, 0.34) 


622 


#>] 47 


4.0 


4.96 (9.0) 


20311 (16.0) 


6.93 (9.0) 


(0.65, 0.34) 


620 



CIEa U • 
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& ^ - * # t * #(i)^(ii) m m * m 



& t- X J&te*4L*l&-|fc^-$fc3F^B&4&.£. (monoanionic 
bidentate ligand) ; 

Z^#^^^#^.^S (heterocyclic group)4L 4£ & £ -f- 

si ; 

R, I, H • & ^- . C1-C6 * & C1-C6 »; 

C1-C6 » & ^. > & C1-C6 . » 5$ & ■ # # & ; 

3t # a * ; 

R 2 A R 3 m iL #j & H > i * • C1-C6 &. . - & * %l ft 60 
C1-C6 ' C1-C6 • C1-C6 • J$ & » # 

& & ^ £ (phenyl) - $ & (naphthyl) - J# & 
(diphenyl) - g &. (anthryl) - 3£ # |£ & (pyrenyl) ifc |£ 




II 



31 



(phenanthryl) ; t^^^^#^^^.#°^^ (benzofurane) 
I H (thiophene) ° 

# 3* & °tb °£ (pyridine) - &£ -# (quinoline) * £ R| •# 
(isoquinoline) * °tt (pyrazine) * °£ (pyrimidine) * °fcb 
(pyrrole) - °it (pyrazole) - °# (imidazole) - °?| °$ 
(indole) - °£ (thiazole) - ^- 1% °& (isothiazole) - 
(oxazole) * ^- USf (isoxazole) » % # til °ik (benzothiazole) " 
3£ # (benzoxazole) ^ ~ It (phenanthroline) ° 

4. *o t * * #! ft IB % \ i^UiM «tt-'*t R 2 * H 

^ f & ; A R 3 £ C1-C6 & # * ^.(aryl group) - 

6.*>f f #jf'J|£®| l^^#^#7t-^^^ ' £ t X * & 
Si f5 13 (acetylacetonate) - ^ St. (aminoacid) - #p 6£ 
(salicyLa-l-deiryde) & Ek ft 61*1 (iminoacetonate) ^ •- - 

§& ^ SI*) (acetylacetonate) • 
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1-9 ^ MO 



9. t ft * *! la ® ^ 1 ^^*^^7fe,-^*&^ » ttl^ffl^ 
t£ iL Jl £ . t* & >i -t-^^*&5-*x&6*I^ ° 

10. t ft * *»j is, @ « 1 3i #1 ' * + 

it — # & ^ — 4® £. # & 4t ^ 4fc (host compound) > Aft IS #& 
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. 1 1-. * it # *i j£ b # 10 m ft % m& -mm. • * t « ±. ^ 

**b^4&*-*«SB#*frj|&#flMb^4fe- 
12. f ***| ft ■ * 10^W**fc#*^.#*»* + «±* 

iMb^4fe*-*«^#lfrJte*7'tt4b^4fe • 
13. 11 m®& — &m. » tt * « >H 



14. t * * #* It 0 * ii ' «*«>a 

#Hr& i7 6Mb .: 



15.*ptffr***ltfl* 12 » 
# to & ft 6<j ^fb ^ * : 



16. *»ttf*#iitH)M*tt##*fc — 

« & # £ it - e*^-«^^*jL«^tt#jfc^ ^ Pal 
— % 'ffl # 3& Jt 0 






N 
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is. n 16**1 & — . * + 

6*/ — t » j£ ^ # ># 0 

19. ^tf#**'J$&8|£l8^i##^#;fc-^fi . * + 
t£ <t « 3. ^ 4$ & & |L. T ?'J J£ 4* 60 4b ^ : 




20. .fcH*!******-* — il'^tH 

21. «T*tt ft H * 20* ft #*#&^«it * *t 
« € iW PL Wb * & # A T ?»J J* #l 4b ^ : 
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22. *> t If 4. ft 4S. ffl K 2031 ft * * ~&f£ ' € 




23. *» * * m ft m % 20m # m & — &tt > t* « 




& t Me J*, f & « 

24. *o t H- # *'J ft IB * 20m #J#a#;fc^^li ' * t 

W 60 € -f- # 34 ># 0 

25. *» * 1fr **'J ft ffl # # fc^ft « • 
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[403 
[303 
[203 

[io3 



> [4003 



100 




C12 




H2 



VERIFICATION OF TRANSLATION 



I, Jarn-Chun Chen of Fl. 4, 203 Ho-Ping E. Road, Section 2, Taipei, Taiwan, am the 
translator of Taiwan patent application No. 92120288, filed 24 July 2003 and I stated 
that the following is a true translation to the best of my knowledge and belief. 

5b; 

Jarn-Chun Chen 



